The Mind is described in terms of our individual and collective experiences. The role of observation by Mind is supported by empirical data that quantum states can be created and changed by the process of repeated observation, and is described by a classical equation, which defines the genesis of information from reduction of uncertainty. This uncertainty is then generalized to the uncertainty of quantum processes. The state of consciousness is always "now," with a unitary movement forward of Mind in time. This movement involves irre versible processes, which produce mixture of states, such that choices of states are enabled to occur. Such processes appear nowhere in physics, but rather reflect the role of the observer. Within the duration of the mental state, experience arises by repeated observation of the mind/brain state. The processes of conscious experience involve movement from the uncertain unconscious to the certain consciousness, the outgoing process, and vice-versa in dreaming, the inwardgoing process. Psychopathology is the result of an imbalance and/or dysfunction of one or both processes. In dreaming, in the absence of consciousness, subjective time moves equitably forward and backward in time. This kind of temporal movement is discussed in relation to the Dreamtime of the Australian Aborigines.
INTRODUCTION
It is our experience we are always in a certain moment in consciousness, which we call "now." Furthermore, it is our experience that we are all in this same now, and that this now seems to move forward in time at a certain rate. We also ordinarily experience ourselves as separate entities, although such separation is often counted as an illusion, and such illusion is said to be a perception that can be and has been transcended.
We do not perceive ourselves as divergent minds, nor do we experience our world or universe as diverging. We perceive a trajectory of prior experiences, in which we experience the past as being settled, and, in this sense, fully determined, at least in part by choices and actions that we have voluntarily made given a large number of possible trajectories we could have taken. We perceive others as having the same kinds of voluntary trajectories, which interact with our own such that we are all on the same, collective trajectory. We perceive the future as involving a ground of potential choices.
Time, as it exists subjectively, seems to be a perpetually reiterating "now," which appears to move forward. The process is a saltation or series of steps from "now" to "now," with each moment of consciousness being reiterative, which seems to localize us together in a front moving forward in time. We will argue that there is only one "now," and that its apparent movement forward time is the movement of Mind, in a Universal sense, such that there can only be One Mind.
This process, in the brain, has been called microgenesis, and has been described in neurology and in the theory of mind by Jason Brown (1988 , 1991 , 1996 and by Pachalska, MacQueen & Brown (2012a, b) . According to Brown, the duration of the mental state involves a temporally non-local process that reiterates previous states as well as the evolutionary history of the organism, with time being essentially "deposited" or "created" at the end of this process in consciousness, and with the underlying process being essentially unconscious (Brown, 1996) . The underlying process is, however, revealed in certain phenomena in psychology and neurology. Strokes, for example, can essentially peel away the higher order processes of microgenesis and reveal its underlying structure to consciousness (Brown, 1988 (Brown, , 1991 (Brown, , 1996 . Brown posits a "core of self" in the mind that gives rise to the object world in a manner of whole to part specification (Brown, 1996) , where the subject antecedes the object (Pachalska &others, 2015) .
We assume that there is a world "out there," which is public, and a world "in here," which is private. We perceive some measure of control over each of these worlds, individually and collectively. We perceive each other as fundamentally similar in these perceptions, although we do not seem directly privy to the subjective worlds of others. On this basis, we construct a "theory of mind" which applies to the nature of other minds. We do not normally perceive other individuals, creatures, and objects as being extensions of ourselves, but we do ordinary perceive that there are feelings or emotions, which pass between us and other individuals and creatures. We also perceive a valuation of our own selves, of others, and of the objects or our perceptions, which we perceive as being both intrinsic and extrinsic, to varying degrees, to our own internal valuations.
Psychopathology is set within the grounds of our experience and perceptions. These are the "givens" which determine our thoughts, emotions, orientation towards reality, sphere of voluntary actions, possibility and probability of events and perceptions, and interactions with others. These factors define, for the normal human, certain "boundaries." We view ourselves as having a distinct "identity." This identity is framed in relation to others, individually and in groups or social structures, and to the "object world."
Psychopathology falls into broad categories, the most fundamental of which are cognitions, behaviors, emotions, moods, and level of function in a variety of spheres and settings. Psychopathology can be further framed as a set of relations: 1) identity, 2) orientation toward reality, 3) valuations of self, objects, and others, 4) acceptance of the past, 5) reasonable expectations and orientation toward the future, 6) valuation and boundaries of self and others, and 7) self-control.
The nature of psychopathology is a vast, developing, and controversial field, which can hardly be exhausted in this paper. The question for us, at this juncture, is how these variables relate to the function of mind and brain, and why we should be led to believe that, in some sense, these variables may be related to the theory of quantum mind. What we are looking for is a pragmatic structure for quantum mind, which can be related to psychopathology, and will have utility beyond mere academic pursuit. In this paper, we consider some of the principles that can be postulated in a model of quantum mind, but which are not reasonably accommodated in classical physics.
INFORMATION THEORY
Mind is a fundamentally a universal process and phenomenon. It is a fundamental property of nature, which is non-local, in the quantum sense, and Universal. Mind and matter cannot be fundamentally divided, since, as far as we know, they are a single process. What we know about Mind is that it involves order and information. We can safely say that the brain is a necessary organ for human mental processes, which supports unconscious and conscious processes. We know that, in the living, working brain, the mind/brain is always far from equilibrium, and has an energy that is manifest in an electro-chemical fashion.
These processes of the mind/brain cannot be accommodated by localized electro-chemical processes, which must be of a quantum nature, given the simultaneous, global, and therefore non-local nature of mentality. Even if we assume some other, classical process in the evolution of the mental state, the time factor of classical brain processes is much greater than that of integration of such processes in the mind/brain. These factors indicate that the mind/brain is of a quantum nature.
Given that the mind/brain has global states, which are involved in information processes, we will begin by describing these states of the mind/brain system these states and their relationship with information classically in the form of an equation. An equation doing so has been derived elsewhere (Germine, 1993) . The equation is the union of Boltzmann's Second Law of Thermodynamics and Shannon-Weaver information theory:
Variables are as follows: I is information in bits; R is relative entropy, which is the number of actual possible states of the system divided by the maximum number of possible states of the system, and is a measure of entropy or disorder ranging from zero to one; P is the number of state changes per unit time, k is Boltzmann's constant; P is the number of changes in state per unit t; t is time, and g is of the maximum number of possible states of the system, which is a measure of maximum entropy or disorder. Single states are called microstates, and ensembles of observationally-equivalent states are called macrostates (Germine, 1993) . The derivation of the equation involves (1 -R), or relative negentropy, where maximum R or entropy is one, making (1 -R) zero, such that information is zero at maximum entropy. Where (1 -R) is less than one, the number of possible states of the system, ln g (ln is the natural logarithm), is multiplied by relative negentropy, yielding the number of actual observationally-equivalent states, which has a corollary in quantum theory called an ensemble.
The equation is a conceptual tool, so we will make no effort to solve the equation. Boltzmann's Equations, however, have been broadly described in quantum terms, as well as being coupled with information theory (Prigogine, 1980) . The irreversibility of mental states, the apparent motion of such states forward in time, and the plurality of distinct, separate, mixed mind/brain states, are demanded by the processes inherent to the nature of Mind. These processes are outside of the field of physics, but require the "perceiving subject engaged in an act of observation who decides" (Prigogine, 1980, 66) . This perception and observation is a function of conscious attention.
Thus, it is Mind that moves forward in time, and timelessness is within the singular duration of "now," which appears to be generated anew and to move forward in every moment. Within the duration repeated observations select a specific mind/brain state. The alternative view is that "there is no reduction of the wave packet at the price that our universe splits into a stupendous number of branches as a result of measurement like interactions!" (Prigogine, 1980, 67) . Macrostates would not exist in this view, only microstates, each in a separate universe, vitiating information theory as well as the nature of Mind and consciousness. This view is falsified if we are to posit multiple mixed states in the movement forward of Mind in time. This movement would have to entail One Mind in One Universe, as it would otherwise be fragmented due to the isolated existence of states associated with integration of mixed states.
Based on recent experimental work (e.g. Hacohen-Gourgy & others, 2017) , it has been shown that the state evolution of a single eigenstate, the irreducible quantum state, can be chosen, within theoretical parameters, by the process of repeated ob -ser vation or measurement. These findings indicate that quantum states can be controlled, lending empirical support for the hypothesis that the control of quantum ensembles of systems, such as the mind/brain, can be governed within the realm of quantum uncertainty by the process of observation. In classical physics, all outcomes are fully determined, although they may not be predictable. True uncertainty only arises in the probabilistic nature of quantum systems, along with non-locality, and these properties have considerable explanatory power with respect to the functions and properties of the mind/brain system, as we will describe here.
Based on this research, we therefore theorize that the same type of process given in our equation can be applied in a quantum-mind paradigm, where negentropy as well as entropy are generated based on uncertain states by amplification of the initial conditions of the mind/brain state (Germine, 2004) . This theory is extended to the quantum emergence of a single observationally-equivalent ensemble from a mixed state of observationally-identical ensembles. This process is dependent on the role of the observer, which, as we have noted, is responsible for mixed states and the apparent forward movement of time. Although these processes are not present in physics (Prigogine, 1980) , we look forward to a new physics. The mixed observationally-identical state would then be the unconscious state, while the single observationally-equivalent states would be the state of consciousness. Both unconscious and conscious states would then be non-local and therefore quantum in nature. Although these and further proposals are tentative, we currently have no mind/brain theory or neuropsychology that even remotely addresses the issues at hand.
Assuming that consciousness is derivative from the unconscious, the unconscious would involve the entire Universe, as well as most of the mind/brain. This becomes necessary, as a multiplicity of insular minds is, psychologically, a "monstrosity," as recognized by Schrödinger, which we will later discuss. Consciousness can be falsely believed to be a product of the individual mind/brain, and, as such, would violate the lawful nature of consciousness, as indicated by its causal efficacy. This belief does not arise in the nature of consciousness itself, but is a kind of illness, which arises in the adaptive functions of the ego (Hartmann, 1958 ) and the origins of modern humans. There is an outgoing process, from the unconscious to consciousness. There is also an inward-going process, from consciousness to the unconscious, as signified by the Dreamtime of our ancestors. This is a cycle, bridging unconscious to consciousness, to unconscious, to consciousness, and so on. The process is necessary for the binding of mental processes over time. When awareness of the ingoing process is lost, awareness of the cycle is broken, such that, in a sense, we become "blind." This condition causes a disturbance of mental function.
SLEEP, DREAMS, AND TIME
In waking consciousness, t, or time, must be positive, since information becomes negative where t is negative, such that information would be lost. How-ever, time does not actually move; Mind moves in forward in time, such that t is positive, which is a function of the observer and not present in quantum physics, in which time is symmetrical, equitably moving forward and backward (Prigogine, 1980) , as previously discussed. In the process in waking consciousness, this movement of Mind in forward in time from the unconscious to consciousness, and from consciousness to the unconsciousness in its complement, the Dreamtime. This complementarity is like the complementarity of position and momentum, in that consciousness increases in awareness as the unconscious de creases in awareness, and vice-versa. In dreams, time flows both forward and backward, as evidenced by lack of sequence and amnesia in dreaming sleep, making makes sleeping dreams a distinct type of awareness. The movement forward and backward in time is the default mode in the absence of consciousness. The function of the dreaming process in sleep is necessary to sustain waking consciousness, and to consolidate and "prune" memories.
The Dreaming, which is seen in the Aboriginal people, the past is always present, involving the ancestors and the creative spirits. The dreaming also produces memories in the Dreamtime, which can only be seen and derived from the Dreamtime itself. In dreaming sleep, consolidation of memories in waking consciousness involves construction, including sequencing, which occurs when one awakens from a dream or soon after a dream. Memories of dreams are not trivial, but are very important in the Dreaming during wakefulness. These ritual functions have been lost or all-but lost in modern humans, much to the detriment of emotional and mental health as well as interpersonal and social functions.
Psychologically, the Dreamtime of the Australian Aborigines has been described in terms of the Carl Jung's archetypes of the collective unconscious, which are "a pool of resonant thought forms passing through the generations" (Lambert, 1993, 46-47) . Lambert goes on to state (47) "Aboriginal culture explains correspondence such as this through its concept of 'songlines,'…and vital force flows that emanate from the earth…Aborigines believe that they can project their psyche or inner consciousness along these songlines…It is said that songlines were once a sacred tradition that stretched across the entire earth, and, in this way, cultural knowledge was shared worldwide." We are told that, for the Aborigines (Lambert, 1993, 7): "The entire contents of universal consciousness -every imaginable physical and psychological relationship -poured through the dramas of the Dreamtime creative Ancestors." Thus, the inward-going movement from consciousness into the unconscious Dreamtime seems to be a fundamental fact in the social and individual collective psyche among the Aboriginal people, extending back to Creation and the creative Dreamtime beings.
DNA and other dating indicates the arrival of the Aboriginal people in Australia about 70,000 years ago, much longer than any other existing culture. Prior to the occupation of the Australia by Caucasians, the Aboriginal culture went through an evolution, which can only be inferred from their mythology. For the Mardudhara Aborigines (Tonkinson, R., 1978, 31) : "Creation is the sole prerogative of the Dreamtime beings, whose life design is set and immutable and leaves no room for human transformations of the landscape," which were created by the ancestral beings. Groups occupied the territory of their ancestors, but it seems that the Aborigines lived in peace (Tonkinson, 1978, 118) : "There is no word for either feud or warfare in the language of the desert people…Instead of feud-inducing behaviors, the arena of intergroup conflicts is dominated by measures aimed at achieving rapid, peaceful, and binding settlement."
Several ancient belief systems regarding the Dreaming have been recorded in other ancient cultures (Lambert, 1993, 46) . The importance of dreams is reflected by the prophetic dreams of the Bible, especially the Old Testament. The integration of the life we live in our Dreaming as individuals, and among one another, is indispensable to the long-term future and well-being of humankind. We need only look at the long-term culture of the Australian Aborigines to see this is the case. Such integration of our dreaming and waking lives is a ritual function that we have long forgotten.
THE TERMS OF QUANTUM MIND
Ervin Schrödinger, in his Tanner Lectures of 1956 (Schrödinger, 1992) , brings the problem of mind and matter into focus, with what he calls the "arithmetic paradox." He begins his analysis by saying that we cannot represent (128) "our sentient, percipient and thinking ego" in our "scientific world picture" because "it is itself that world picture." Translating to psychological terms, we would substitute "ego" with "Mind," as the process described has a wider scope, as previously dis cussed. He then describes the arithmetic paradox (128): "There appears to be a great number of these conscious egos, the world however is only one." Of course, this assumption of one world or universe has been challenged, as we will discuss later. Schrödinger (128) describes "antimonies" which spring from the arithmetic paradox, which is that "the many conscious egos from whose mental experiences the one world is concocted." He goes on to state (129): "There is obviously only on alternative, namely the unification of minds or consciousnesses. The multiplicities are only apparent, in truth there is only one mind."
Schrödinger goes on to describe a second paradox, which he attributes to Sherrington, of many cell lives constituting (134) "manifold sub-brains," which Sherrington resolved as one mind. The theory of sub-brains has been advanced on the basis disconnection syndromes (Gazzaniga, 1987) , however, this research is based on declarative memory of conscious knowledge, while the binding of the mind/brain system is based of emotional factors in the unconscious. Schrödinger states (134): "Yet we know that a sub-mind is an atrocious monstrosity, just as is a plural-mind -neither having any counterpart in anybody's experience, neither being in any way imaginable." He resolves these two paradoxes by supporting the "Eastern doctrine of unity" as follows (135): "Mind is by its very nature a singulare tantum. I should say: the over-all number of minds is just one. I venture to call it indestructible since it has a peculiar timetable, namely mind is always now. There is no before and after for mind. There is only a now that includes memories and expectations." Note that "now" is singular, as previously concluded here.
David Bohm (Bohm and Krishnamurti, 1980) described the "now" as follows: "The reaction [thought] actually is continuous, but it, it seems at a certain moment, to have ended and the next moment appears to be a new moment. You see, it's still the same but it presents itself as different." Bohm seems here to echo the Schrödinger's view of an irreducible "now," which seems to recur and present the illusion of being "different." Bohm goes on to say that the "absolute mind" and "the universe" are "the same."
David Bohm gave a lecture on "Religion as Wholeness and the Problem of Fragmentation" at a Church in London in 1983 (Bohm, 1983) , which was later published nearly verbatim (Bohm, 2005a) . In the lecture and article Bohm describes the fragmentation as being due to the fragmentary nature of ego versus the oneness of the "I am." This ego-centrism has been discussed earlier. Regarding the apparent duality of mind and matter, he states (Bohm, 1983, 8) : "I would suggest that this is in some ground, deeper and more subtle than are either mind or matter, and that they both enfold from this ground, which is the beginning and ending of everything." He uses the same words in his later paper (1985a). This beginning and end can only be now, and the ground would appear to represent Bohm's holographic implicate order, and the enfolding of his holomovement. In his handwritten notes here on the manuscript, he wrote (1983, 8) : "I suggest that this is the order of soma-significance when extended to the Ultimate… " Soma-significance was a theory of meaning, or significance, and matter, or soma, which are two physical poles, likened to magnetic poles, in which there is a cyclic movement of the magnetic field between both poles. Bohm (2004) described somasignificance at the most elementary level of physics, expressing a hierarchy of levels of increasing meaning, as well as a theory of the fundamental relationship of matter, energy, and meaning (Bohm, 2004) . Using terms described here, the outgoing process reflects soma, and the inward-going process reflects significance. Soma-significance "extended to the Ultimate," could only be the Ultimate level of meaning, which is the One Mind or Universal Consciousness. This would be consistent with his view that absolute mind and the universe are the same.
Henry Stapp (1994) , a well-known quantum physicist, identifies mind as "subtle matter." The idea of "subtle matter" may seem unphysical and foreign to the Western mind, but the same basic concept is utilized in David Bohm's (1985b) view of matter according to soma-significance, through which a hierarchy exists that moves from the subtle to the manifest levels of deeper meaning or significance. Stapp (1994) also states (40): "Quantum theory thus effectively converts the scientific image of the objective world from that of the 'giant machine' of classical mechanics to that of an evolving body of Absolute Knowledge." Such a body of "Absolute Knowledge" is much like the One Mind, or Universal Consciousness.
Here we have three eminent quantum physicists, Schrödinger, Bohm, and Stapp, fundamentally supporting the concept of Mind as Absolute, and thus not derivative of any pre-existing process.
THE TERMS OF QUANTUM PARADIGMS IN PSYCHOPATHOLOGY
The recognition of subjectivity is a principle under which we all operate, but is not easily accommodated in classical theories of mind. Experience is a fact. It is the primary fact, against which everything else is inference. The founders of quantum theory brought experience out of the graveyard of classical physics and made it constitutive of reality itself. The subjective "now" of conscious experience cannot be objectively located, and, fundamentally, there is no other reason why this subjective now should embody the passage of time from moment to moment on a universal basis, which would comport with our experience. The only choices are to either to deny our experience, or to posit a Universal Consciousness that is subjective, yet lawful, and which marks the transition from potentiality to actuality within that Universal Consciousness. Being lawful and Universal, that consciousness than manifests itself progressively in conscious creatures. Ultimately, then, consciousness does not emerge from matter and cannot be reduced to material processes, and emergence and reductionism lose their basis through the simple acceptance of our experience being valid in the context of modern physics.
Creatures do not evolve consciousness; consciousness evolves creatures, being Universal and non-local, and the consciousness of creatures assume causal properties through the causal properties of consciousness itself. Natural selection than plays a role in so far as the development of organic systems within that consciousness has a survival value, but natural selection is not the cause of evolution. The unimaginable improbability of our universe, of abiotic evolution, of the revolution that took place when systems of DNA to RNA to protein were organized in bacteria as complex systems, of the subsequent evolution of metazoans, and the advent of advanced, thinking creatures, is not some vast accident.
The duality that seems to be implied here is a species of the supposed duality of subjects and objects. It is impossible to deny that subjects exist. To do so would vitiate the most fundamental fact of science -our own subjective experience -and would make any real theory of quantum mind subject to impossible terms. No useful theory of quantum paradigms of psychopathology is possible if the psyche is itself denied in this way. All our experience is subjective, and this is all we know to be real with certainty. Subjectively, within consciousness, we develop systems for looking at things objectively, as objects, and subjectivity takes on the connotation of unfounded opinion. This is the crisis of perception, which is a fundamental basis of psychopathology. The fully objectified world is dead, and our interaction with what we perceive as a dead world is a fundamental disconnection that brings about the growth of what seems to be a fully separate and autonomous ego, ungrounded and prone to disruptions of various kinds.
Identity is feature of subjectivity, which gives one a clear perception of the Self in the world, is a feature of the continuity of time, which we can imply only in the sense of the "now" as it reiterates with the temporally non-local unconscious and actuates the transition from the non-temporal, unconscious Self to the temporal, conscious ego. Identity also has a second feature of non-locality, only possible in quantum theory, where the entirety of the quantum system of mind/brain can be experienced in a holistic sense. There is also an inseparability of this holistic quantum system from the universe, again implied by non-locality. It is this inseparability that gives us a real connection which others. These cardinal features of identity can become dissociated or fragmented from its intrinsic wholeness in the reiteration of the "now," resulting in its most extreme form in dissociative identities or multiple personalities, where different identities can arise in the movement of one now to the next, and, in milder forms, in the identity diffusion of the dissociative disorders.
When the individual ego extends itself past its boundaries to projection onto the valuation and purpose of other individuals, creatures, and objects, it results in the borderline personality, where it is combined with a fragmented identity, or in the narcissistic, antisocial, and psychopathic personalities, where self-interest becomes the default syndrome of loss of the real emotional interconnectedness. The resulting psychology would have it that we are only connected through projections of our own internal constructs. Quantum holism and non-locality afford a tangible reality to this interconnectedness that is beyond "personal consciousness."
There is a kind of disconnection which is endemic to modern humans. Egos or identities are many, but Self, as Universal Consciousness, is One, with individual selves being separate only to the extent that Self manifests differently in the individual organism. The ego arises from Self, which is unconscious, just as conscious perception arises out of the non-local ordering parameters of a fundamentally non-local Self and unconscious mind. As we have formerly described, this involves outgoing and inward-going processes in two cyclic patterns, associated with consciousness and dreaming. When these cyclic processes are impaired by the loss of awareness of the inward-going process, the ego attempts to exert control over Self, as earlier discussed.
When this connection is lost, the ego is fundamentally disconnected. This disconnected ego inflates, only to be disappointed by reality. There are many disconnection syndromes in neurology, and, schizophrenia is, at its root, a disconnection syndrome, in which the disconnected ego fails to preserve its normal function in ordering conscious process and projects unconscious contents onto an illusory object world. The function of the ego in mediating between Self and world is nonlocal. In the disease process, the subjective relation between Self and object is changed into what appears to be an objective relationship between the ego and its objects. Projections of ego onto objects without a functional connection between unconscious Self's quantum, non-local intersubjective relations cause pathology in "object relations." The fields of ego-psychology (Hartman, 1958) and object-relations psychology (Hamilton, 1990 ) address a wide range of psychopathology without understanding the essential quantum underpinnings of the "self-ego axis," or of its relationships to the object world.
DISCUSSION
Quantum uncertainty undermines the classical theory of determinacy. Uncertainty opens the door to the fact that the future is not strictly determined. Uncertainty exists in the original formulations of quantum physics. The outcome of a quantum measurement is uncertain until it is measured. However, the Schrödinger equation is stochastic or statistical in outcomes, producing a measure of uncertainty that may not involve choice. We now find, however that the wave-function of uncertain outcomes decoheres quickly in contact with the environment, such as to be represented by some set of "pointer states," which reflect the possibilities of the wave function, and do not interfere like branches of the wave function do. Many scientists in the physics community would have these pointer states bifurcate reality and/or mind into separate universes and/or minds, and earlier discussed.
The quantum revolution entailed a change in philosophy and a new ontology, including reality and being, and was a radical departure from classical mechanism and determinism. However, the terms of quantum reality seem to have been suppressed, as "mainstream quantum physicists, led by Neils Bohr, endeavored to confine their unseemly creation to the laboratory -accepting Schrödinger's spectral waveform as a useful mathematical formulation for predicting experimental outcomes, but in the same breath denying that this probability wave actually reflects a quantum reality" (Germinario, 2004, 217-218) .
As we have shown, when we bring the observer into the picture, observation becomes, as Schrödinger realized, the underlying reality. Observation, or mind (Henry, 2005) , cannot be torn away from what is observed, and the multiple interactions within and between systems are necessary to both observation and the observable. Consciousness is volitional, and cannot be subject to strict determinism. Volition and consciousness cannot be teased apart, because consciousness always involves what we chose to attend to or observe and the value we attach to it. In the absence of consciousness, perception disintegrates into the status of a dream.
Employing the microgenetic principles of Brown (1996) , as described earlier, the emergence of a dream-like state from stroke is described briefly in this case vignette. A 36-year old, right handed man had an infarction of his right visual cortex caused by embolism due to endocarditis. Accordingly, he had a left hemianopsia or blindness in the left visual field. Because his brainstem visual connections were preserved, he had unconscious blind sight on the left side. On the left side of his visual field, he had continuous visual hallucinations of cartoons, without any other hallucinations, which persisted for at least a week prior to his discharge from the hospital, while on the right visual field he retained normal vision. We would say here that the unconscious process, lying beneath perception, is fundamentally like a dream, and is unmasked and appears in consciousness as the underlying perception reaches consciousness, a phenomenon called heterochrony by Brown (1996) . In terms of microgenesis, the cartoon-reality lying below ordinary perception would then have to be a preliminary mental process beneath that perception. This would mean that our object-world is, in some sense, a manifestation of the imagination.
There is no "movie screen" in the brain upon which visual perception is projected. Visual perception is a complex process which involves consciousness integrating spatial separate areas of brain function on both sides of the brain. This sort of process must be quantum and non-local, and is part of the lawful behavior of consciousness. This is called the "binding problem" in the quantum mind field, and is very difficult to explain based on emergence or reductionism, but seems to flow naturally from the notion of an ab initio consciousness, which is the cause of the ordered structure and function of the brain.
Another example of the role of a volitional consciousness in mental process is the case of a 26-year old schizophrenic man. His mental status exam seemed to be normal, but when asked to repeat "red ball, green chair, open window," he immediately responded "steak, cheese, bird." When asked what "steak, cheese, bird" had to do with "red ball, green chair, open window," he quickly replied, "steak is red, cheese is green, and birds fly out the window." Thus, what we see as simple repetition, of which this man was quite capable, does not arise directly in consciousness. There is an unconscious associational process, characterized by free association, which precedes it. There is volitional control over this unconscious associational process such that it ordinarily does not reach the conscious perception of when asked to perform word repetition, but which is none-the-less present, and emerged in the disturbance of consciousness exhibited in this schizophrenic man, much as hallucinations arose in our previous case. When there is a reduced level of consciousness, as, for example, in delirium, or if the ordering of our waking perception is deranged or derailed, as in psychosis and schizophrenia, phenomena of disordered conscious perception arise which broadly reflect the case examples given above. It is interesting, in this regard, that the brain can only maintain coherent conscious perception in a narrow temperature range. High fever or hyperthermia result in a delirium with hallucinations and a disordered thought process, while hypothermia reduces and eventually suspends consciousness.
CONCLUSIONS
There are many more problems relating to quantum paradigms of psychopathology than we have addressed here. It may seem premature to even speak of such a field, but it could also have immense practical applications. We have just touched upon the problems of the unconscious and unconscious experience. One thing, however, is extremely clear, and must be brought out. The duality of mind and matter is a fundamental problem which can only be answered if consciousness is lawful and universal. Emergent consciousness and reduction of consciousness to some material process are nothing but concrete solutions to what is technically an abstract problem.
There have been many propositions regarding the relationship of consciousness and time. Sigmund Freud held that the unconscious is timeless, and that time only arises in consciousness. Carl Jung, with the apparent endorsement of the famous quantum physicist, Wolfgang Pauli, held that there is a collective unconscious, composed of archetypes, which are timeless (Jung and Pauli, 1955) . Jung worked with Pauli on his theory of synchronicity, or meaningful experiences outside of normal causality. What Freud and Jung would call timeless, we call temporally non-local.
We have also hardly touched upon the role of dynamical systems or chaos theory, with the brain state fundamentally evolving under the conditions of selforganized criticality, and the fundamental properties of such a system in bringing about selection by conscious process of sets of observationally-equivalent mind/brain states purely through the action of observation. The role of the quantum vacuum in the process of non-local consciousness and as a source of entropy and information is perhaps also an important concept in the field of quantum mind, which we have not discussed here.
If consciousness is to be described as natural, lawful, and ab initio, then we must begin the task of defining its parameters. The first step in doing so, we would suggest, is the provisional acceptance of postulates of Schrödinger, that: 1) "Mind is by its very nature a singulare tantum" and that, for consciousness, 2) "There is only a now that includes memories and expectations." Both principles are conservation laws. The first is the conservation of mind -mind cannot be multiplied as it has been in other theoretical constructs of quantum reality and of the theory of mind. The second is a conservation law of time in consciousness, which makes it "indestructible," per Schrödinger, such that is that there is one "now." The "now" reiterates but does not pass -it would not be indestructible if it passed. This second law brings us into line with Jason Brown's theory of microgenesis, which is supported by a large body of evidence (Brown, 1988 (Brown, , 1991 (Brown, , 1996 .
In defining consciousness there are some fundamental questions concerning the structure of consciousness which will have to be addressed. There is a language in nature and in natural systems, which includes a logic or some sets of logics, and biosystems seem to be distinguished from mere mechanism by their ability to employ this language, over and over, at various levels of organization. Admittedly, these laws and structural parameters of consciousness are such as are not seen in other fields of science, but this must be the case if we consider consciousness in a sense outside of physical emergence or reductionism based on the known laws of physics, and we might say that the language of conscious process has a basis in the languages of mathematics and physical law, or vice versa.
Also at issue is the "hard problem," that is, the question of why we have experiences at all (Chalmers, 1995) . We have argued that experience is the primary reality, and cannot, in principle, be described in more fundamental terms, since it is the most fundamental term of reality, and the datum of all of science. This view was strongly held by Ervin Schrödinger, as we have discussed, who, after all, was responsible for the equations of the quantum wave function, upon which his views were based.
